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LONG-TERM GOALS

Our goal is to develop and demonstrate a low-cost system for retrieving oceanographic data from
instruments in the coastal ocean and delivering these data in near real time.  This work is conducted
under the National Ocean Partnership Program with Federal, State, Academic and private industry
participation and funding.

OBJECTIVES

We wish to develop and demonstrate a low-cost modular system for telemetering oceanographic data
ashore.  The system consists of 4 components:  (1) a low-cost, medium bandwidth acoustic data link
from oceanographic instruments below the surface to a surface buoy; (2) an acoustic modem/RF link to
receive the acoustic transmissions and telemeter data to shore; (3) a buoy system for deployment of the
acoustic modem/RF link, and (4) a system for distributing the data over the World Wide Web.  

APPROACH

Our conceptual approach is to use very low cost, low power acoustic transmitters which are capable of
transmitting data from many sensors located on a mooring line or on the bottom in the vicinity of a
surface buoy (figure 1).  These acoustic transmitters are small, inexpensive, and low power, except
during the brief periods during which they burst data at 2000 - 4000 b/s.  They operate in the 30-40 kHz
band in a random access mode.  The receive system, located at the surface buoy, consists of a Utility
Acoustic Modem integrated directly with an RF telemetry link capable of providing high-reliability,
medium bandwidth connection to shore.  In this work a line-of-sight RF link, capable of operating over
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Figure 1: The acoustic telemetry system will be tested at
two long-term monitoring stations in Massachusetts Bay,
one at the Boston Approach ‘B’ Buoy (30 m water depth)

and one offshore of Scituate, Massassachusetts (20 m
water depth).

6 - 20 miles, depending on the height of
the shore-based receive station, will be
utilized for simplicity.  Onshore, the data
will be distributed over the world wide
web.  The system will be demonstrated
by transmitting Acoustic Doppler
Current Profiler (ADCP) data from two
long-term monitoring sites in
Massachusetts Bay (figure 2).   At the
site offshore of Boston, the UAM/RF
link will be deployed on an existing Coast
Guard Navigation Buoy.  At the site
offshore of Scituate, the UAM/RF link
will be deployed on a stand-alone
research buoy.  These two deployment
platforms will provide two options for
deployment of the system in the coastal
ocean.

The project is carried out as part of the
National Ocean Partnership Program
(NOPP).  It is conducted cooperatively
with the U.S. Geological Survey
(USGS), Woods Hole Oceanographic
Institution (WHOI), RD Instruments
(RDI), the Massachusetts Water
Resources Authority (MWRA), and the
U.S. Coast Guard (USCG).

Our project involves 5 tasks:

Task 1: Acoustic and RF telemetry

Task 1a:  Design low-cost transmit-only acoustic link (Year 1, WHOI)
Task 1b:  Design for the UAM/RF link (Year 1, WHOI)
Task 1c:  Low cost transmitter integrated with the ADCP (Year 1 WHOI and RDI)

Task 2: Buoy deployment systems

Task 2a:  Design low-cost surface mooring (Year 1, WHOI)
Task 2b:  Design system for deploying the UAM/RF link on a Coast Guard Buoy (Year 1,
USGS, USCG, WHOI)



Figure 2: Schematic diagram showing operation of low-cost acoustic telemetry system for
retrieving coastal time-series data in near real time.  Instruments are deployed within

approximately 2 km of a surface buoy and transmit data to a Utility Acoustic Modem (UAM)
mounted on the buoy.  The data are immediately re-transmitted to shore via RF telemetry

(line-of-sight radio, satellite or cell phone) and further distributed over the World Wide Web
(WWW).  Sensors may be added or removed from the instrument array and the data are

automatically added to the data stream without modification to the surface buoy.  The low cost
telemetry and buoy system provides the potential for distributed arrays capable of monitoring

the coastal ocean in near real time on space and time scales as needed.

Task 3:  Distribution of data

Task 3a:  Develop software to receive data from the RF link and distribute it in real time via the
Web (Year 1, WHOI, USGS)
Task 3b:  Distribute data over the Web during the field demonstration (Year 2, WHOI, USGS)

Task 4:  Demonstration 

Task 4a: Demonstrate transmission of ADCP data from USGS/MWRA Scituate site using low-
cost buoy as the surface platform (two 4 month deployments) (Year 2, WHOI, USGS, RDI)

Task 4b:  Demonstrate transmission of ADCP data from USGS/MWRA long-term mooring
utilizing Coast Guard Navigation buoy as the surface platform (two 4-month deployments)
(Year 2, USGS, USCG, WHOI, RDI)



Task 5:  Document results (Year 2, WHOI, USGS, RDI)

WORK COMPLETED

Design of coastal telemetry mooring

At sea tests of 3 prototype telemetry moorings conducted as part of  the AOSN Cape Cod test
cruise.

Utility Acoustic Modem (UAM) and RF modem integrated for real time applications.

RESULTS

At-sea tests of the prototype coastal telemetry mooring clearly showed the utility of the concept. The
moorings were inexpensive, easy to deploy, and provided reliable acoustic and RF connections between
the ship, the moorings and in some instances an autonomous underwater vehicle (AUV).  Several
shortcomings in the design were noted and the necessary modifications will be incorporated into the
NOPP systems which are under construction now.

IMPACT/APPLICATIONS

The development of the low cost systems has the potential to provide observations from distributed
arrays with multiple sensors on a wide variety of spatial scales.  Such observations are needed to resolve
key processes, for ocean prediction, to aid in developing optimal sampling strategies (particularly for
coupled physical and biological studies), and for long-term monitoring. 


